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HANDHELD MULTI-FUNCTION PERIPHERAL CAPABLE OF SCANNING 

This application incorporates by reference Taiwanese application Serial No. 
90111384, Filed May 11,2001. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The invention relates in general to a handheld Multi-Function Peripheral 
(MFP), and more particularly to the handheld Multi-Function Peripheral capable of 
scanning. 

Description of the Related Art 

With the rapid evolution of high technology, electronic products are being 
developed quickly. The electronic products, such as scanner, printer, and cellular 
phone, bring the convenience to the modern life. However, in the city with high 
population, the living space is too small for placing these products. Multi-Function 
Peripheral (or Multi-Function product, MFP), a product with several functions, is 
therefore produced to save the living space. The hand held MFP, with advantages of 
Multi-Function and portability, become the most popular product nowadays. With 
the portability, the hand held MFP can help people to record the daily schedule and 
deal with the business anywhere and anytime. The hand held MFP usually possesses 
the functions of Personal Digital Assistant (PDA), Calculator, Cellular Phone, and 
Game. The hand held MFP with the appearance of PDA is described bellow. 
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Referring to Figure 1, which depicts a conventional Personal Digital Assistant 
(PDA). The PDA 100 includes a base 102, a display 104, three control buttons 106, 
and a stylus 108. The display 104, such as a touch screen integrated into Liquid 
Crystal Display (LCD), is mounted on the top surface 1 1 0 of the base 1 02. The 
control buttons 106 equipped on the top surface 110 of the base 102 are easy to 
operate. The removable stylus 108 is placed in the stylus holder 112 and can be 
remove from the stylus holder 1 12, or insert into the stylus holder 1 12 along the 
direction of arrow 1 50 as needed. It is very convenient that the messages are input 
into the PDA 100 by touching the display 104 with the stylus 108. Besides, the PDA 
is connected to the internet via wireless communication so that user is able to surf the 
internet, browse the web sites, upload or download the data in real-time. 

Additionally, people usually exchange the business cards when they first meet 
each other. User can use PDA to input the content of the business card for building 
the digital files; however, it is inconvenient that PDA requires manual entry of data 
either using a miniaturized keyboard, or by cursive writing with a stylus on the PDA 
word by word. User also can use the flatbed scanner to scan the business card and 
then transmit the image PDA; however, the flatbed scanner is too large to carry. 
Accordingly, incorporating a very small scanner into a PDA would significantly 
enhance the usefulness for data entry. For example, a business card or a picture 
could be scanned directly into the PDA and the scanned image is converted to digital 
data, and edited or modified by user. Therefore, how to develop a portable electronic 
product such as PDA with scanning function, especially a portable multi-function 
peripheral with scanning function is very important for the research workers. 
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SUMMARY OF THE INVENTION 

It is therefore an object of the invention to provide a handheld Multi-Function 
Peripheral (MFP) capable of scanning by integrating the scanning apparatus into the 
handheld device. With the two-in-one handheld MFP according to the invention, 
consumer can save the money without purchasing the scanner, and also easy to scan 
the image anywhere and anytime. 

According to the objective of the invention, the handheld MFP includes the 
operation panel, the control processing unit, and the scanning apparatus. The 
operation panel is for the user to input a data and a scanning order. The control 
processing unit is electrically connected to the operation panel for proceeding logic 
operation and data processing, and receiving the scanning order. The scanning 
apparatus is electrically connected to the control processing unit for scanning the 
to-be-scanned document, and the control processing unit controls the scanning 
operation of the scanning apparatus after receiving the scanning order. The scanning 
apparatus includes the scanning channel, the light source, and the photoelectronic 
imaging device. The scanning channel is the passage for the to-be-scanned 
document. The light source and the photoelectronic imaging device are equipped in 
the one side of the scanning channel to provide the light for scanning and capture 
image of the to-be-scanned document, respectively. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features, and advantages of the invention will become 
apparent from the following detailed description of the preferred but non-limiting 
embodiments. The description is made with reference to the accompanying drawings 
in which: 

Figure 1 depicts a conventional Personal Digital Assistant (PDA); 

Figure 2A depicts a handheld Multi-Function Peripheral (MFP) with scanning 
function according to the first embodiment of the invention; 

Figure 2B depicts a cross-sectional drawing of the PDA in Figure 2A which is 
scanning the to-be-scanned document.; 

Figure 2C depicts a set of the light source and the photoelectronic imaging 
device further equipped in the PDA of Figure 2B; 

Figure 3 A depicts a handheld Multi-Function Peripheral (MFP) with scanning 
function according to the second embodiment of the invention; 

Figure 3B depicts a cross-sectional drawing of the calculator in Figure 3 A 
which is scanning the to-be-scanned document; and 

Figure 3C depicts a set of the light source and the photoelectronic imaging 
device further equipped in the calculator of Figure 3B. 
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DESCRIPTION OF THE PREFERRED EMBODIMENT 

The handheld Multi-Function Peripheral (MFP) capable of scanning is 
designed in the invention. Users can use it to scan the images of the documents, the 
business cards, the pictures, or the photographs anywhere and anytime. Usually, the 
5 Personal Digital Assistant (PDA), the Calculator, the Cellular phone, and the Game 
are integrated into the handheld Multi-Function Peripheral (MFP). The hand held 
MFP with the appearance of PDA is described in the first embodiment of the 
invention, and the hand held MFP with the appearance of calculator is described in the 
second embodiment of the invention. 



10 Example 1: 

Referring to Figure 2A, which depicts a handheld Multi-Function Peripheral 
(MFP) with scanning function according to the first embodiment of the invention. 
The handheld MFP with the appearance of PDA is described herein. In Figure 2 A, 
the PDA 200 includes a operation panel 200a, a control processing unit 200b, and a 

15 scanning apparatus 200c, which the operation panel 200a and the scanning apparatus 
200c are electrically connected to the control processing unit 200b. The operation 
panel 200a is for user to input the data and scanning instruction. The control 
processing unit 200b is for proceeding the logic operation or data processing, also 
receiving the scanning order from the scanning apparatus 200c. For example, after 

20 user input the data or the scanning order to the PDA 200 via the operation panel 200a, 
the logic operation is processed by the control processing unit 200b, such as 
Microprocessor, and the control processing unit 200b also controls the operation of 
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the scanning apparatus 200c. Accordingly, the PDA 200 is two-in-one device and 
possesses the functions of PDA and the scanner. 

The PDA 200 further has a base 202. The operation panel 200a includes a 
display 204, three of control buttons 206, and a stylus 208. The display 204 such as 
a touch screen integrated with Liquid Crystal Display (LCD) and the control buttons 
206, are mounted on the top surface 210 of the base 202 for operation. The 
removable stylus 208 is placed in the stylus holder 212 of the base 202 and can be 
remove from the stylus holder 212, or insert into the stylus holder 212 along the 
direction of arrow 250 as needed. To process the logic and/or scanning operation, 
the user can input data and/or give the scanning order to the PDA 200 by slightly 
touching the display 204 with the stylus 208. The control processing unit 200b is 
situated inside the base 202 and electronically connected to the display 204 for 
receiving and processing the data/the scanning order transmitted from display 204. 

In order to add the scanning function of the invention, the scanning apparatus 
200c is integrated into the PDA 200. The scanning apparatus 200c is situated inside 
the base 202, and a scanning channel 230, which is designed as the passage for the 
to-be scanned document 240, passes through the base 202 from the lateral side 220 to 
the opposite side. To proceeding the scan, the to-be scanned document 240 is 
inserted into the scanning channel 230 along the direction of the arrow 260. 

Referring to Figure 2B, which depicts a cross-sectional drawing of the PDA in 
Figure 2A which is scanning the to-be-scanned document. The to-be-scanned 
document 240 is inside the scanning channel 230. In Figure 2B, the scanning 



File:US0378F.doc 



SUNDIAL CONFIDENTIAL 



apparatus 200c of the PDA 200 further includes the rollers 250a, 250b, 250c, and 
250d, the light source 280, and the photoelectronic imaging device 285. The rollers 
250a and 250b are opposite set on two sides of the scanning channel 230, and so do 
the rollers 250c and 250d. The PDA 200 provides power to drive the rollers 250a, 
250b, 250c, and 250d so that the to-be-scanned document 240 is transmitted in the 
scanning channel 230 along the direction of the arrow 270. The light source 280 and 
the photoelectronic imaging device 285 are situated under the scanning channel 230. 
The light source 280, such as the Light Emitting Diode (LED), is situated close to the 
scanning channel 230 to provide the light for scanning. The photoelectronic imaging 
device 285 can be any device capable of converting the light signal into the electric 
signal, such as Charged Coupled device (CCD) or Contact Image Device (CIS). 

When the user want to scan the to-be-scanned document 240, the scanning 
order is given to the PDA 200 by touching the display 204 with the stylus 208, and 
transmitted to the control processing unit 200b to start the scanning operation. 
During scanning, the light emitted from the light source 280 is reflected by the 
to-be-scanned document 240, and then further reflected by several lens (not shown in 
Figure 2B) and focused on the photoelectronic imaging device 285 by the lens (not 
shown in Figure 2B). Afterward, the light received by the photoelectronic imaging 
device 285 is converted into electronic signals, and then produce machine-readable 
data, which is representative of the image of the to-be-scanned document 240. 

The rollers 250a, 250b, 250c, and 250d are used for transmitting the 
to-be-scanned document 240 along the direction of the arrow 270 during scanning. 
After the photoelectronic imaging device 285 complete the scanning, the image of the 



File:US0378F.doc 



SUNDIAL CONFIDENTIAL 



to-be-scanned document 240 can be shown on the display 204, and it is very 
convenient for user to edit the image on the display 204 directly. Also, another 
advantage of the PDA 200 with scanning function is the user can upload the scanned 
image to the computer or other electric devices through the PDA 200 via wireless 
communication. The to-be-scanned document abovementioned particularly means 
the non-transparent document that can reflect the light. To scan the transparent 
document, the scanning apparatus 200c is equipped the same except moving the light 
source 280 above the scanning channel 230 so that the transmission of the light can be 
focused on the photoelectronic imaging device 285. 

However, some to-be-scanned documents are two-sided, such as the business 
card. Referring to Figure 2C, which depicts a set of the light source and the 
photoelectronic imaging device further equipped in the PDA of Figure 2B. In Figure 
2C, a set of the light source 290 and the photoelectronic imaging device 295 can be 
further equipped above the scanning channel 230 in the PDA 200 in order to scan the 
two-sided document. Therefore, it is timesaving that the scanning apparatus 200d of 
the PDA 200, assembled by the light sources 280, 290 and the photoelectronic 
imaging devices 285 and 295, simultaneously captures the images of the two-sided 
document during scanning. 

The user can see the scanning condition of the to-be-scanned document 240, 
which is shown on the display 204 of the PDA 200. However, the one of ordinary 
skill in the art should know that the invention is not limited to the disclosed 
embodiment. The aforementioned scanning apparatus 200c can be modified on the 
premise that the portable PDA is easy to carry, such as replacing the rollers 250a, 
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250b, 250c, and 250d with other transmission mechanism or manual operation. Also, 
the scanning operation can be started by the touch of the transmission mechanism 
with the to-be-scanned document 240, and the user can control the scanning operation 
by press the control buttons 206. 

Example 2: 

Referring to Figure 3 A, which depicts a handheld Multi-Function Peripheral 
(MFP) with scanning function according to the second embodiment of the invention. 
The handheld MFP with the appearance of calculator is described herein. In Figure 
3 A, the calculator 302 includes a operation panel 302a, a control processing unit 302b, 
and a scanning apparatus 302c, which the operation panel 302a and the scanning 
apparatus 302c are electrically connected to the control processing unit 302b. The 
operation panel 302a is for user to input the data and scanning instruction. The 
control processing unit 302b is for proceeding logic operation or data processing, and 
also taking the scanning order from the scanning apparatus 302c. For example, after 
user input the data or the scanning order to the calculator 302 via the operation panel 
302a, the control processing unit 302b, such as Microprocessor, processes the logic 
operation and controls the operation of the scanning apparatus 302c. Accordingly, 
the calculator 302 is two-in-one device and possesses the functions of calculator and 
the scanner. 

The calculator 302 further has a base 304. The operation panel 302a includes 
a display 306, and the key part 308. The display 306, such as a Liquid Crystal 
Display (LCD), is mounted on the top surface 3 1 2 of the base 304. The key part 308 
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for input the data and scanning order are mounted on the top surface 312 of the base 
304 beside the display 306. When the user input the data and/or giving the scanning 
by press the key part 306, the calculator 302 is going to proceed the logic and/or 
scanning operation. 

In order to add the scanning function of the invention, the scanning apparatus 
302c is integrated into the calculator 302. The scanning apparatus 302c is situated 
inside the base 304, and a scanning channel 310, which is designed as the passage for 
the to-be scanned document 3 16, passes through the base 304 from the lateral side 314 
to the opposite side. To proceeding the scan, the to-be scanned document 3 16 is 
inserted into the scanning channel 310 along the direction of the arrow 340. 

Referring to Figure 3B, which depicts a cross-sectional drawing of the 
calculator in Figure 3A which is scanning the to-be-scanned document. The 
to-be-scanned document 316 is inside the scanning channel 310. In Figure 3B, the 
scanning apparatus 302c of the calculator 302 further includes the rollers 350a, 350b, 
355a, and 355b, the light source 380, and the photoelectronic imaging device 385. 
The rollers 350a and 350b are opposite set on the two sides of the scanning channel 
310, and so do the rollers 355a and 355b. The calculator 302 provides power to 
drive the rollers 350a, 350b, 355a, and 355b so that the to-be-scanned document 316 
is transmitted in the scanning channel 310 along the direction of the arrow 370. The 
light source 380 and the photoelectronic imaging device 385 are situated under the 
scanning channel 310. The light source 380, such as the Light Emitting Diode (LED) 
with high illumination, is situated close to the scanning channel 3 10 to provide the 
light for scanning. The photoelectronic imaging device 385 can be any device - 
10 
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capable of converting the light signal into the electric signal, such as Charged 
Coupled device (CCD) or Contact Image Device (CIS). 

When the user want to scan the to-be-scanned document 316, the scanning 
order is given to the calculator 302 by pressing the key part 308 directly, and 
transmitted to the control processing unit 302b to start the scanning operation. 
During scanning, the light emitted from the light source 380 is reflected by the 
to-be-scanned document 316, and then further reflected by several lens (not shown in 
Figure 3B) and focused on the photoelectronic imaging device 385 by the lens (not 
shown in Figure 3B). Afterward, the light received by the photoelectronic imaging 
device 385 is converted into electronic signals, and then produce machine-readable 
data, which is representative of the image of the to-be-scanned document 316. 

The rollers 350a, 350b, 355a, and 355b are used for transmitting the 
to-be-scanned document 316 forward along the direction of the arrow 370 during 
scanning. The to-be-scanned document 3 1 6 abovementioned particularly means the 
non-transparent document that can reflect the light. To scan the transparent 
document, the scanning apparatus 302c is equipped the same except moving the light 
source 380 above the scanning channel 310 so that the transmission of the light can be 
focused on the photoelectronic imaging device 385. 

However, some to-be-scanned documents are two-sided, such as the business 
card. Referring to Figure 3C, which depicts a set of the light source and the 
photoelectronic imaging device further equipped in the calculator of Figure 3B. In 
Figure 3C, a set of the light source 390 and the photoelectronic imaging device 395 
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can be further equipped above the scanning channel 3 10 in the calculator 302 in order 
to scan the two-sided document. Therefore, it is timesaving that the scanning 
apparatus 302d, assembled by the light sources 380, 390 and the photoelectronic 
imaging devices 385 and 395, simultaneously captures the images of the two-sided 
document during scanning. 

The user can see the scanning condition of the to-be-scanned document 316, 
which is shown on the display 306 of the calculator 302. However, the one of 
ordinary skill in the art should know that the invention is not limited to the disclosed 
embodiment. The aforementioned scanning apparatus 302c can be modified on the 
premise that the portable calculator 302 is easy to carry, such as replacing the rollers 
350a, 350b, 355a, and 355b with other transmission mechanism or manual operation. 
Also, the scanning operation can be started by the touch of the transmission 
mechanism with the to-be-scanned document 316. 

According to the first and the second embodiments of the invention, the 
objective of the invention, that is the handheld MFP capable of scanning, can be 
achieved by integrating the scanning apparatus into the handheld device. With this 
two-in-one handheld MFP, consumer can save the money without purchasing the 
scanner. Besides, the portability make the user easy to scan the image anywhere and 
anytime. 

While the invention has been described by way of example and in terms of the 
preferred embodiment, it is to be understood that the invention is not limited to the 
disclosed embodiment. To the contrary, it is intended to cover various modifications 
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and similar arrangements and procedures, and the scope of the appended claims 
therefore should be accorded the broadest interpretation so as to encompass all such 
modifications and similar arrangements and procedures. 
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